Background: Breast cancer rates in women with multiple breast symptoms have not been well described.
Approximately 70% to 80% of diagnostic mammographic examinations involve women who present with a breast problem; 1,2 however, only 8% to 12% of these women go on to develop breast cancer. [3] [4] [5] [6] [7] Although the prevalence of breast cancer diagnoses among women with symptoms is low, failure to diagnose breast cancer is one of the most common causes of malpractice claims. Malpractice claims are often associated with a story that the clinician ends a work-up of a palpable lump with a negative mammogram. 8, 9 Knowing which breast symptoms carry the highest breast cancer risk is important to assisting in the diagnosis of breast cancer. Most prior studies have not compared the proportion of breast cancer diagnoses in women with symptoms to a control group without symptoms; therefore, the relative importance of one symptom compared with others has not been well described.
Most previous studies have examined women who presented with symptoms at a diagnostic mammogram but not at a screening mammogram. 3, [5] [6] [7] 10 Although screening is typically conducted among asymptomatic women, one study has reported that approximately 10% of women report symptoms at a screening examination. 11 It is not clear how much the presence of symptoms increases the risk of breast cancer at screening exams. This is particularly important because studies have shown that the specificity of screening and diagnostic exams may be lower for women with breast symptoms compared with women without symptoms.
Prior mammography and symptom history may influence the association between symptom occurrence and breast cancer. In one cross-sectional study, Barton et al 12 showed that breast problems were reported at a rate of 23 examinations per 1000 person-years in a primary care setting. However, we are unaware of any longitudinal studies that have examined how often women present with the same symptoms that they have reported at prior exams and whether repeated symptoms are associated with an increase in breast cancer risk. It is not clear how the strength of any association between repeated symptoms and breast cancer compares with the association between new symptoms and breast cancer.
We examined the rate of breast cancer diagnoses among postmenopausal women who presented with or without breast symptoms at diagnostic and screening examinations using prospective data collected from Group Health Cooperative (GHC), a nonprofit integrated health system in western Washington. We determined the rate of breast cancer per year and adjusted odds ratios among symptomatic women compared with asymptomatic women. We also examined breast cancer rates among symptomatic women with no previous exams, new symptoms at a subsequent examination, and repeated symptoms at a subsequent examination compared with asymptomatic women.
Methods

Study Population
This was an observational study among female members of the staff-model component of an integrated health plan (GHC) that provides care to more than 500,000 people. All women were enrolled in GHC's Breast Cancer Screening Program (BCSP) from 1996 to 2001. [13] [14] [15] The BCSP began in 1986 to provide mammogram screening reminders and to track breast cancer risk factor information for women aged 40 years and older. The BCSP now corresponds with more than 80,000 women per year (approximately 85% of GHC women Ն40) and screens more than 35,000 women per year in 6 screening centers. Women aged 40 to 49 years are offered screening every 1 to 2 years if they are at increased risk for breast cancer (classified by age at menarche, age at menopause, family history of breast cancer, breast biopsy history, and atypical hyperplasia). Women aged Ն50 years are offered screening at 1-or 2-year intervals depending on their breast cancer risk status. The screening centers also provide diagnostic mammograms and ultrasounds. Risk factor information and symptoms are updated when women complete a paper survey at a mammography visit.
For the present study, we included the first screening and diagnostic mammographic exams for each woman in the BCSP per calendar year. Some women were included more than once in the population because they had more than one examination between 1996 and 2001. Thus, a total of 57,681 women received 123,847 total exams with complete symptom and risk factor data. We limited our analyses to postmenopausal women because of the different screening recommendations at GHC associated with age and the expected difference in rates of breast cancer associated with breast symptoms between pre-and postmenopausal women. 13, 14 Women were classified as postmenopausal if they reported no menstrual periods or were age 55 years or older. We excluded all short-interval follow-up exams, women with a previous history of breast cancer, and postcancer mammogram data for women who were diagnosed during the study period. Data collection was approved after requirements of GHC's Institutional Review Board.
Data Collection
We collected all demographic, risk factor, and symptom data from the BCSP survey, which is administered at the first mammogram in a calendar year for each woman. We collected information on demographics (age, ethnicity, and education level) and breast cancer risk factors (breast biopsy history, parity, age at menarche, current use of oral contraceptives, use of hormone therapy, family history of breast cancer, and body mass index). The radiologist's indication for the examination was used to determine the type of examination (screening or diagnostic) for each woman. If a woman had a diagnostic and screening examination in the same year, both were included in the analyses. If demographic or risk factor data were missing on the questionnaire for an examination, data from the previous questionnaire from that same woman were used to complete the missing data for items that were unlikely to change from one examination to the next (eg, age at menarche, education level). Information on breast cancer diagnoses was collected from the western Washington Surveillance, Epidemiology, and End Results (SEER) registry. We followed women for up to 1 year after their mammograms for a diagnosis of any in situ or invasive breast cancers.
We collected all symptom data from self-report on the BCSP survey at the time of the examination. Women noted whether they had any of the following breast problems in the 3 months before their examination: nipple discharge, lump, pain (only included on surveys from 1999 to 2001), or "other," which they were then asked to describe. Multiple symptom selections were allowed. We examined descriptions of "other" symptoms and reclassified some into the symptom categories described above (including pain for years before 1999). Other symptoms that were reported included having a rash, redness, moles or spots, swelling, change in size, itching, hormone-related problems, burning, thickening, bruising, skin changes, and implant problems. These individual symptoms were not analyzed separately because of their small numbers. All symptom information collected on the BCSP survey was available to radiologists when reading mammograms.
Statistical Analyses
We classified women with symptoms 2 different ways for the analyses. First, we classified women as symptomatic (having any symptom at the time of the examination) versus asymptomatic. Second, we evaluated symptom categories (ie, a lump or nipple discharge) compared with asymptomatic women. Women who presented with more than one symptom were included in the analysis for each. Asymptomatic women had no symptoms of any type.
We calculated the rate of breast cancer for the year after the mammogram. We also calculated the adjusted odds ratios (OR) and 95% confidence intervals (CI) for breast cancer among symptomatic women compared with asymptomatic women using generalized estimating equations (GEE) with ordinary logistic regression. This approach accounts for women who had multiple mammograms during the study. We evaluated all demographic and risk factor variables as confounders by including them individually in the crude logistic regression model. Only those variables that changed the risk estimate by 10% or more were included in the final multivariate models. These covariates included breast biopsy history (yes, no), hormone therapy use (current, former, never, unknown), family history of breast cancer in a first-or second-degree relative (yes, no), body mass index (based on self-reported height and weight, continuous), and age at the time of the examination (continuous). We adjusted for the presence of a lump in additional analyses to determine the risk of breast cancer associated with breast symptoms beyond a lump. All analyses were stratified by type of examination (screening versus diagnostic). All statistical analyses were conducted using Stata 7SE (StataCorp., College Station, TX).
Subanalysis to Examine Symptom History
Prior mammogram and symptom history were collected for 40,939 women who were continuously enrolled in the BCSP from 1996 to 2001 and who had a mammogram between 1999 and 2001. Each woman was linked back to her most recent prior examination within 3 years of her current examination. Information on symptom history at the prior examination was gathered from the previous BCSP questionnaire for each woman. We classified mammogram and symptom history as follows: no prior mammograms within 3 years, prior mammogram with no symptoms, and prior mammogram with symptoms. We refer to women with a prior mammogram with symptoms as women with "repeated symptoms" even though the symptoms at each examination were not necessarily the same symptom. We could not accurately determine whether a lump reported at one examination was the same lump reported at a previous examination because all symptom data were from self-report and collected without reminding women of any previous symptoms. Therefore, we classified women's prior exams as having reported any prior symptoms or none, and not by the specific symptom reported. We calculated breast cancer rates and adjusted odds ratios for breast cancer among symptomatic women compared with asymptomatic women stratified by previous mammogram and symptom history using GEE with ordinary logistic regression. Odds ratios were adjusted for breast biopsy history, hormone therapy use, family history of breast cancer in a first-or second-degree relative, body mass index, and age at the time of the examination.
Results
We analyzed 13,524 diagnostic exams and 110,323 screening exams (Table 1 ). There were no differences in age, body mass index, or family history of breast cancer between women who had screening and diagnostic exams. Women with diagnostic exams were more likely to have used hormone therapy compared with women with screening exams (78% former and current users vs 68%, respectively). Women who had diagnostic exams were more likely to report symptoms compared with women who had screening exams (32% vs 5%, respectively). Subsequent to the 223,847 exams from 1996 to 2001, 1389 women (1.1%) were diagnosed with breast cancer; a greater proportion was diagnosed after a diagnostic examination than after a screening examination (5% vs. 0.7%, respectively).
There was a significant difference in the rate of breast cancer among women who received a diagnostic mammogram and reported any symptoms (66 per 1000 women per year) compared with asymptomatic women (41 per 1000 women per year, P Ͻ .001) ( Table 2) . Women who reported having any symptoms at a screening examination had a greater rate of breast cancer than women without symptoms (13 vs 6 per 1000 women per year, respectively). The most common symptom reported at a diagnostic examination was a lump. A reported lump was associated with the greatest breast cancer rates at both diagnostic (83 per 1000 women per year) and screening exams (22 per 1000 women per year). A reported lump was the only symptom associated with a significant increase in breast cancer risk at diagnostic and screening exams after adjustment for confounders (OR ϭ 2.8, 95% CI ϭ 2.3 to 3.4, and OR ϭ 3.6, 95% CI ϭ 2.6 to 5.0, respectively). Nipple discharge was associated with a small increase in the odds of breast cancer at screening and diagnostic exams; however, the increased odds disappeared when we adjusted these models for the reporting of a lump (data not shown). The presence of pain or other symptoms at screening or diagnostic exams was not associated with increased odds of breast cancer, with or without adjusting for a lump.
Among women with no prior exams, a lump was the most predictive symptom of breast cancer (breast cancer rate ϭ 136 per 1000 women per year) compared with asymptomatic women (15 per 1000 women per year) at a diagnostic examination (Table 3) . Among women with prior exams, having a new lump was also more predictive of breast cancer compared with asymptomatic women. Women with repeated symptoms did not have higher rates of breast cancer compared with asymptomatic women at a diagnostic examination. At a screening examination, breast cancer rates were the greatest among women with prior exams who had new symptoms compared with asymptomatic women. Similar patterns were noted after adjusting for confounders (Table 4 ). However, after we adjusted all the results for the reporting of a lump, only the odds ratio for nipple discharge among women with a diagnostic examination and no prior exams remained statistically significant (OR ϭ 8.8, 95% CI ϭ 1.7 to 46.6) (data not shown).
Discussion
We examined the association between breast symptoms and breast cancer among a large population of postmenopausal women enrolled in a program designed to promote regular breast cancer screening. The presence of breast symptoms, especially a lump, is widely known to be associated with an increased risk of breast cancer, 16 but the magnitude of the association is unclear. This large cohort of women allowed us to provide a more detailed description of the association between breast symptoms and risk of breast cancer, including an analysis among women with symptoms at screening mammograms, the impact of symptoms in addition to a lump, and modification of the association by prior symptom and mammogram history. To our knowledge, this is the first population-based report of the level of breast cancer risk associated with individual and combined breast symptoms compared with asymptomatic women. We found that women reported current symptoms at 32% of diagnostic exams and almost 5% of screening exams. These are lower than the prevalence of symptoms that has been previously reported among diagnostic and screening exams (70% to 80% and 10%, respectively).
1,2,11 One explanation for the lower prevalence of symptoms in our population may be that we included only postmenopausal women. The majority of other studies included premenopausal women as well, in whom the prevalence of breast symptoms is often much higher. 16 However, not all studies have found such a high symptom prevalence among women with diagnostic exams. A study of 2400 women enrolled in a health maintenance organization found that only 16% had symptoms at a diagnostic examination, which is much lower than the rate that we found. 12 That study based symptom reporting on physical findings by the physician, rather than a woman's self-report, which may have resulted in the lower prevalence of symptoms in that population compared with our study.
Likewise, the overall rate of breast cancer diagnoses associated with having any symptom was lower in our cohort than that found in other studies. In our study, 6.6% of women with symptoms at a diagnostic examination were diagnosed with breast cancer compared with 16% of women Ͼ50 years of age, as reported by Seltzer. 4 The Seltzer study included women with symptoms or a prior abnormal mammogram (with or without symptoms present) that were referred to a private practice for a diagnostic examination. The inclusion of women with an abnormal examination may be why the Seltzer study noted a higher rate of breast cancer compared with our study. Although some of the women in our study may have had a prior abnormal examination, we categorized women solely on the presence of symptoms within 3 months prior or at the times of their examination.
We found that the rate of breast cancer among women with symptoms at a screening examination was also lower in our population (1.3%) compared with one study of screening exams (9.0%, noted by Williams et al 17 ) . This difference may be because Williams et al 17 evaluated only women with "significant" symptoms as defined by the Breast Test Wales (BTW) guidelines. 18 The BTW considers any one of the following symptoms "significant": new lump; persistent, new localized pain; recent unilateral nipple retraction; recent unilateral nipple discharge; skin dimpling; or red, raw nipple.
Our findings of an increased risk of breast cancer associated with having a lump or nipple discharge are consistent with findings from other studies. 12, 19 Lumachi et al noted that having a lump was associated with a significantly increased risk of breast cancer among 884 women with symptoms over the age of 55, yet the presence of nipple discharge was not. 3 We noted no association between breast cancer risk and breast pain. This result was similar to that of Duijm et al, 20 who found that only 0.4% of women who presented with pain at a screening mammogram were diagnosed with breast cancer.
We are unaware of any other epidemiologic studies that have examined the association between repeated symptoms and breast cancer risk. Our results showed that women who presented with any symptoms at 2 consecutive mammograms (screening or diagnostic) were not at an increased risk for breast cancer at the second examination. It is possible that the symptoms were stable and were not increasing in size or severity. However, we do not know whether women with a lump presented with the same lump at the previous examination and whether or not the lump(s) had changed. Repeated lumps may be fibroadenomas evaluated as benign that women may continue to report as a lump so that radiologists know about it when reading their mammograms. More than 50% of the women with repeated symptoms had additional evaluations after their previous mammograms. In addition, women who were diagnosed with cancer at a previous examination were excluded from this study. Therefore, the results for repeated symptoms may reflect symptoms that were previously evaluated as benign if the same lump or symptom was reported. Symptoms were the most predictive of breast cancer among women getting a diagnostic examination who had no prior mammograms. We are unaware of any other studies that have examined the rate of breast cancer diagnoses among symptomatic women stratified by their prior examination history. It is possible that we saw a higher rate of breast cancer among these women compared with women with prior exams because the rate included prevalent cancers rather than incident cancers. Although women with no prior exams comprised less than 9% of our study population who had a diagnostic examination, the high rate of breast cancer in this group may warrant extra consideration when evaluating mammograms of symptomatic women.
The evaluation of breast symptoms is a common occurrence in primary care that often leads to a mammogram and much less often leads to a cancer. Only 8% to 12% of symptomatic women develop cancer [3] [4] [5] [6] [7] , so clinicians must exercise some judgment about how to evaluate symptomatic women. It is clear from this study that a self-reported breast lump is associated with an increase in breast cancer risk at both diagnostic and screening exams; the largest increase in risk occurs among women with no prior mammograms. Women with concerns about lumps need careful evaluation, including aspiration, ultrasound, or biopsy, regardless of the mammogram result if the lump is palpable. 8, 9 What may be more important about these results is that they provide some assurance that other symptoms are much less likely to be associated with cancer. This does not mean that those symptoms should be ignored; rather, observation and re-evaluation may be acceptable approaches if the symptoms resolve with time and no lump develops.
Information regarding symptoms may be useful for radiologists to have as they review mammograms. It is not clear from the literature whether radiologists have patient symptom information when reviewing diagnostic or screening films. In our study, radiologists had the patient's self-reported symptom data available when reviewing diagnostic and screening exams because these data are routinely collected during the mammogram appointment. However, this may not be the case in every mammography clinic. To maximize detection, it may be important to systematically collect symptom information on all women, but the contribution of this information to detection needs closer evaluation.
The fact that all women were enrolled in the population-based BCSP was one of the major strengths of our study. This is the largest prospective study so far on self-reported symptoms and breast cancer risk. We were able to limit our study population to postmenopausal women, who have a greater risk of breast cancer associated with symptoms than premenopausal women. 16 In addition, we were able to collect a wide variety of symptom data, including information on symptoms at screening exams, multiple symptoms, and symptom occurrence at prior exams. We were able to adjust the statistical models for multiple mammography examinations during the study time period. However, the results of our study may not be generalizable to other populations that are not receiving screening mammography on a consistent schedule. Our study population was predominantly white, and all women received their care as members of a health maintenance organization. It is possible that symptom characteristics and breast cancer rates may be different among more ethnically diverse populations.
In conclusion, our data showed that the presence of a lump was associated with a 2-to 3-fold greater risk of breast cancer with and without the presence of any other symptoms at both screening and diagnostic mammograms. The risk of breast cancer associated with symptoms, particularly a lump, was amplified among women with no prior exams, but not among women with symptoms at the prior examination. Women who reported pain or "other" symptoms did not seem to be at increased breast cancer risk. Our findings reinforce the importance of fully evaluating a reported lump, and should reassure physicians that careful observation of women with nipple discharge and pain may be justified.
